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signment to Goddard missions. 
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indicate chronological order of 


Identifying Letters: 

The letters which follow each rocket number identify — 


(1) the instrumenting agency, and 

(2) the experiment, according to the following list: 

1. Agency 

G - Goddard 
N - Other NASA centers 
U - College or university 
D - Department of Defense 
A - Other government agency 
C - Industrial corporations 
I - International 

2. Experiment 

A - Aeronomy 

E - Energetic particles and fields 
I - Ionospheric physics 
S - Solar physics 
G - Galactic astronomy 
R - Radio astronomy 
B - Biological 
P - Special projects 
T - Test and support 
M - Meteorology 
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PAYLOAD AND TRAJECTORY DATA FOR 
GSFC NIKE APACHE FIRINGS JANUARY -JUNE 1965 
TRACKED BY RADAR 


Howard L. Galloway, Jr. 

Sounding Rocket Branch 

Spacecraft Integration and Sounding Rocket Division 

and 

Kathleen M. Maxen 
Fairchild Hiller Corporation 


The Nike Apache, a two-stage solid-propellant unguided sounding rocket, is 
stabilized by four fins (on each of the two stages) arranged in a cruciform con- 
figuration. 

A conical transition section bolted to the first stage slip-fits into the nozzle 
of the second stage. At first-stage burnout, differential drag forces separate 
the stages as no mechanical restraint in the axial direction exists between the 
second stage and the transition assembly. Second- stage ignition is normally de- 
layed for 16.5 seconds after first-stage burnout in order to reduce aerodynamic 
heating and drag in the low-altitude high-density region. 

Of 65 Nike Apaches fired from January to June 1965 by Goddard Space 
Flight Center, 47 were tracked by radar. Table 1 lists payload and launch data 
for these rockets. 

Figure 1 shows the four standard drag configurations of Nike Apaches used 
by GSFC. Many payloads, however, do not conform to these standards. Fig- 
ures 2 through 325 consist of a photograph or sketch of the payload configuration 
of each rocket tracked by radar, followed by its radar plots. Neither photographs 
nor sketches are available for rockets 14.98 UA, 14.99 UA, and 14.100 UA, which 
were similar to rockets flown with a drag case 3 configuration. 
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Table 1 

Nike Apache Rockets Fired January - June 1965 Tracked By Radar 
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Figure 7. 14.07 UE Radar Plot, Altitude vs Horizontal Range 
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Figure 8. 14.07 UE Radar Plot, North Range vs West Range 
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Figure 11. 14.25 UA Radar Plot, Horizontal Range vs Time 
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Figure 12, 14.25 UA Radar Plot, Speed vs Time 
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Figure 13. 14.25 UA Radar Plot, Flight Path Angle vs Time 
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Figure 14. 14.25 UA Radar Plot, Altitude vs Horizontal Range 
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Figure 15. 14.25 UA Radar Plot, South Range vs West Range 
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Figure 16. 14.26 UA Sketch 
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Figure 17. 14.26 UA Radar Plot, Altitude vs Time 
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Figure 18. 14.26 UA Radar Plot, Horizontal Range vs Time 
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Figure 20. 14.26 UA Radar Plot, Flight Path Angle vs Time 
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Figure 21. 14.26 UA Radar Plot, Altitude vs Horizontal Range 


SOUTH RANGE 



25 


VACUUM TRAJECTORY 


of feet) 







26 












I 



Figure 27. 14.27 UA Radar Plot, Flight Path Angle vs Time 
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Figure 28. 14.27 UA Radar Plot, Altitude vs Horizontal Range 
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Figure 29. 14.27 UA Radar Plot, South Range vs West Range 




Figure 30. 14.61 UE Sketch 
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Figure 32. 14.61 UE Radar Plot, Horizontal Range vs Time 
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Figure 33. 14.61 UE Radar Plot, Speed vs Time 
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Figure 38. 14.62 UA Radar Plot, Altitude vs Time 
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Figure 39. 14.62 UA Radar Plot, Horizontal Range vs Time 


42 









Figure 41. 14.62 UA Radar Plot, Flight Path Angle vs Time 
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Figure 47. 14.64 UA Radar Plot, Speed vs Time 
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Figure 54. 14.65 UA Radar Plot, Speed vs Time 
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Figure 57. 14.65 UA Radar Plot, North Range vs West Range 
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Figure 62. 14.66 UA Radar Plot, Flight Path Angl e vs Time 
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Figure 64. 14.66 UA Radar Plot, South Range vs West Range 
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Figure 69. 14-67 UA Radar Plot, Flight Path Angle vs Time 
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Figure 70. 14.67 UA Radar Plot, Altitude vs Horizontal Range 
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Figure 71. 14.67 UA Radar Plot, South Range vs East Range 


74 







ALTITUDE (thousands of feet) 



ALTITUDE (kilometers) 



f 


700 



Figure 74. 14.71 CM Radar 


TIME (seconds) 


, Horizontal Range vs Time 





SPEED (meters per second) 




FLIGHT PATH ANGLE (degrees) 


76 



NO DATA 



TIME (seconds) 


Figure 76. 14.71 CM Radar Plot-, Flight Path Angle vs Time 


79 










82 


gure 79. 14.72 CM Photograph 



of feef) 





HORIZONTAL RANGE (thousands of feet) 



END SPANDAR 427.30 SEC. x 


- END FPS-16 AFTER THRUST 
335.05 SEC. 


BEGIN FPS-16 
.BEFORE THRUST - 
7.85 SEC. 

r- END FPS-16 j 
\ 19.45 SEC. & 


- BEGIN SPANDAR 70.10 SEC. 


-66 .05 SEC. 
-61 .85 SEC. 


BREAK IN DATA 


BEGIN FPS-16 AFTER THRUST 36.05 SEC. 
\ — END SPANDAR 32.81 SEC. 

K BEGIN SPANDAR 21.01 SEC. 


100 200 


TIME (seconds) 
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Figure 84. 14.72 CM Radar Plot, Altitude vs Horizontal Range 
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Figure 85. 14.72 CM Radar Plot, South Range vs East Range 
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Figure 92. 14.73 CM Radar Plot, South Range vs East Range 
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Figure 94. 14.74 CM Radar Plot, Altitude vs Time 
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Figure 96. 14.74 CM Radar Plot, Speed vs Time 
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Figure 101. 14.83 UE Radar Plot, Altitude vs Time 
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Figure 102. 14.83 UE Radar Plot, Horizontal Range vs Time 
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Figure 103. 14.83 UE Radar Plot, Speed vs Time 
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Figure 104. 14.83 UE Radar Plot, Flight Path Angle vs Time 
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Figure 107. 14.84 UE Sketch 
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Figure 1 19. 14.85 UE Radar Plot, Altitude vs Horizontal Range 
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Figure 120. 14.85 UE Radar Plot, North Range vs West Range 
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Figure 130. 14.99 UA Radar Plot, Flight Path Angle vs Time 
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Figure 132. 14.99 UA Radar Plot, North Range vs West Range 






ALTITUDE (thousands of feet) 



TIME (seconds) 


Figure 133. 14.100 UA Radar Plot, Altitude vs Time 
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Figure 142. 14.132 NA Radar Plot, Speed vs Time 
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Figure 143. 14.132 NA Radar Plot, Flight Path Angle vs Time 
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Figure 144. 14.132 NA Radar Plot, Altitude vs Horizontal Range 
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Figure 145. 14.132 NA Radar Plot, North- South Range vs East Range 
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Figure 147. 14.142 NA Radar Plot, Altitude vs Time 
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Figure 148. 14.142 NA Radar Plot, Horizontal Range vs Time 
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Figure 151. 14.142 NA Radar Plot, Altitude vs Horizontal Range 
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Figure 156. 14.160 GE Radar Plot, Speed vs Time 
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Figure 161. 14.171 GE Radar Plot, Altitude vs Time 
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Figure 163. 14.171 GE Radar Plot, Speed vs Time 
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Figure 166. 14.171 GE Radar Plot, North Range vs West Range 
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Figure 168. 14.172 GE Radar Plot, Altitude vs Time 
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SPEED (thousands of feet per second) 






FLIGHT PATH ANGLE (degrees) 




100 200 300 
IZONTAL RANGE (thousands of feet) 


Radar Plot, Altitude vs Horizontal Range 


175 





176 








Figure 174. 14.173 GE Sketch 
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Figure 175. 14.173 GE Radar Plot, Altitude vs Time 
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Figure 179. 14.173 GE Radar Plot, Altitude vs Horizontal Range 
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Figure 181. 14.1 74 GE Sketch 
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Figure 193. 14.175 GE Radar Plot, Altitude vs Horizontal Range 
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Figure 194. 14.175 GE Radar Plot, North Range vs West Range 
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Figure 204. 14.177 Gl Radar Plot, Horizontal Range vs Time 
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Figure 206. 14.177 Gl Radar Plot, Flight Path Angle vs Time 
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Figure 208. 14.177 Gl Radar Plot, North Range vs West Range 
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Figure 21 1. 14.178 Gl Radar Plot, Horizontal Range vs Time 
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Figure 213. 14.178 Gl Radar Plot, Altitude vs Horizontal Range 
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Figure 216. 14.179 Gl Radar Plot, Altitude vs Time 
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Figure 218. 14.17? Gl Radar Plot, Speed vs Time 
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Figure 220. 14.179 Gl Radar Plot, Altitude vs Horizontal Range 
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Figure 222. 14.180 Gl Sketch 
225 



ALTITUDE 

(kilometers) 



(499j jo spuD$noi)4) acmiinv 


226 






SPEED (meters per seconds) 



(puooes jsd jo spuDsnoi]4) Q33dS 


228 


Figure 225. 14.180 Gl Radar Plof, Speed vs Time 
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Figure 227. 14.180 Gl Radar Plot, Altitude vs Horizontal Range 
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Figure 229. 14.181 Gl Sketch 
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Figure 230. 14.181 Gl Radar Plot, Altitude vs Time 
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Figure 232. 14.181 Gl Radar Plot, Speed vs Time 
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Figure 238. 14.182 Gl Radar Plot, Horizontal Range vs Time 
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Figure 239, 14.182 GI Radar Plot, Speed vs Time 
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Figure 242. 14.182 Gl Radar Plot, South Range vs East Range 
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Figure 246. 14.184 UE Radar Plot, Speed vs Time 
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Figure 248. 14.184 UE Radar Plot, South Range vs East Range 
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Figure 250. 14.185 UE Radar Plot, Altitude vs Time 
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Figure 255. 14.185 UE Radar Plot, South Range vs West Range 
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Figure 267. 14.201 CA Radar Plot, Flight Path Angle vs Time 
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Figure 268. 14.201 CA Radar Plot, Altitude vs Horizontal Range 
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Figure 272. 14.215 Al Radar Plot, Horizontal Range vs Time 


275 




SPEED (mefers per second) 
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Figure 302. 14.231 Ul Radar Plot, Flight Path Angle vs Time 
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Figure 304. 14.231 Ul Radar Plot, North Range vs East Range 
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Figure 308. 14.232 Ul Radar Plot, Speed vs Time 
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Figure 311. 14.232 UI Radar Plot, South Range vs East Range 
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Figure 316. 14.245 Ul Radar Plot, Flight Path Angle vs Time 
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Figure 319. 14.246 Ul Photograph 
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Figure 321. 14.246 Ul Radar Plot, Horizontal Range vs Time 
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